Calcium-dependent mitochondrial formation of species promoting strand scission of genomic DNA in U937 cells exposed to tert-butylhydroperoxide: the role of arachidonic acid.
Treatment of U937 cells with a sublethal concentration of tert-butylhydroperoxide generates DNA single strand breakage in U937 cells and this response is increased by caffeine, ATP, pyruvate or antimycin A. As we previously reported (Guidarelli, Clementi, Brambilla and Cantoni, (1997) Biochem. J. 328, 801-806), the enhancing effects of antimycin A are mediated by inhibition of complex III and the ensuing formation of superoxides and hydrogen peroxide in a reaction in which ubisemiquinone serves as an electron donor. Active electron transport was required in pyruvate-supplemented cells since the increased genotoxic response occurred as a consequence of enforced mitochondrial Ca2+ accumulation, a process driven by the increased electrochemical gradient. The enhancing effects of caffeine or ATP were also the consequence of mitochondrial Ca2+ accumulation but these responses were independent on electron transport. The increased formation of DNA lesions resulting from exposure to tert-butylhydroperoxide associated with the Ca2+-mobilizing agents or the respiratory substrate was mediated by arachidonic acid generated by Ca2+-dependent activation of phospholipase A2. Melittin, a potent phospholipase A2 activator, and reagent arachidonic acid mimicked the effects of caffeine, ATP or pyruvate on the tert-butylhydroperoxide-induced DNA single strand breakage.